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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the method of carrying out plasma etching of a silicon oxide and the silicon 

nitride in more detail about the plasma etching method. 

[0002] 

[Description of the Prior Art] When carrying out plasma etching of the silicon oxide (film of Si02 system) conventionally, it is 
**********ing as etching gas using what diluted C-F system gas, such as CHF3 and CF4, with Ar gas. Moreover, when carrying 
out plasma etching of the silicon nitride (film of a SiN system), it is ********** m g as etching gas using what diluted SF6 gas 
with helium gas. Thus, the respectively optimal etching conditions were searched for by using etching gas which is completely 
different by the case where the case where a silicon oxide is ********** e d conventionally, and a silicon nitride are 
********** ec j 

[0003] 

[Problem(s) to be Solved by the Invention] However, whenever it ********** s each film when ********** mg the silicon oxide 
and silicon nitride by which the laminating was carried out since etching gas which is completely different by the case where the 
case where a silicon oxide is ********** e d, and a silicon nitride are ********** e d by the above-mentioned conventional plasma 
etching method is used, there is a problem that an etching system (correctly etching chamber) must be changed every. It is 
because it is difficult to have by the same etching system, to change etching gas and to correspond since etching gas completely 
differs. For this reason, a throughput was not able to be raised by the conventional plasma etching method. 
[0004] Then, the purpose of this invention can etch continuously the silicon oxide and silicon nitride by which the laminating 
was carried out by the same etching system, and is to offer the plasma etching method which can raise a throughput. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the plasma etching method of this invention is 
the plasma etching method which ********** s the silicon oxide by which the laminating was carried out, and a silicon nitride, 
and when ********** mg the above-mentioned silicon oxide, while using CHF3, CF4, and Ar as etching gas, when 
**********ing the above-mentioned silicon nitride, it is characterized by using CHF3, CF4, Ar, and 02 as etching gas. 
[0006] Moreover, when ********** mg the above-mentioned silicon nitride, it is desirable to set up the flow rate to CHF3 and 
CF4 of the 02 above-mentioned gas, and Ar gas to 20% or more. 
[0007] 

[Function] According to this invention, when **********hig a silicon nitride, 02 gas is only added to the etching gas (CHF3, 
CF4, and Ar) of a silicon oxide. Therefore, the etching conditions of a silicon oxide and a silicon nitride can be set as an 
abbreviation EQC, it has only by opening and closing the system of 02 gas by the same etching system, and etching of both films 
is attained. Therefore, it ********** s continuously within the same etching chamber of an etching system with same silicon 
oxide and silicon nitride by which the laminating was carried out. Consequently, a throughput improves. 
[0008] Moreover, when this invention person made flow rate (02/(CHF3+CF4+Ar)) with CHF3, CF4, and Ar gas of the 02 
above-mentioned gas and the remainder increase from 0% gradually, the etching rate of a silicon oxide and a silicon nitride was 
reversed, and the etching-rate ratio (SiN/Si02) checked about 2 and the bird clapper in an experiment by 20% of flow rate so 
that it might illustrate to drawing 1 . In addition, a solid line A shows a SiN etching rate among drawing 1 , and the dashed line B 
shows Si02 etching rate. As [********** / carelessly / the silicon oxide of a ground has on the etching conditions of a silicon 
nitride, and / therefore, / when ********** m g the silicon nitride on a silicon oxide and setting up the above-mentioned flow rate 
to 20% or more ] In addition, as shown in this drawing, on the etching conditions (02 gas =0%) of a silicon oxide, the 
etching-rate ratio (Si02/SiN) is about 2. 
[0009] 

[Example] Hereafter, an example explains the plasma etching method of this invention in detail. 

[00 1 0] As shown in drawing 2 , the case where the cascade screen which carries out the laminating of Si02 film (600A in 
thickness) 2, the SiN film (1200A in thickness) 3, and the Si02 film (2500A in thickness) 4, and comes on the Si substrate 1 is 
**********ed alternatively is explained. 

[001 1] First, on the above-mentioned cascade screen, a novolak-resin system positive resist is used and the mask 5 of a 
predetermined pattern is formed. Next, the above-mentioned substrate 1 is put into the etching chamber of the parallel 
monotonous type magnetron RIE (reactive ion etching) equipment which has an aluminum electrode. And each above-mentioned 
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films 4, 3, and 2 are continuously ********** e d as follows within the above-mentioned etching chamber. 
[0012] First, using CHF3, CF4, and Ar as etching gas, on condition that flow rate CHF3:CF4:Ar=3 8:5:57, it ********** s and 
the portion which is not covered with a mask 5 among Si02 films (2500A in thickness) 4 is removed. Then, 02 gas is added as 
etching gas, on condition that flow rate CHF3:CF4:Ar:0 2= 38:5:37:20, it ********** s and the exposed SiN film (1200A in 
thickness) is removed. About about 200A ********** s [ Si02 film 2 of a ground ] at this time. Then, 02 gas is stopped, again, 
using only CHF3, CF4, and Ar as etching gas, on condition that flow rate CHF3:CF4:Ar=38:5:57, it ********** s and the Si02 
remaining film 2 is removed. At this time, the amount in which the Si substrate 1 of a ground ********** s is 200A or less. As 
for the configuration, the perpendicular configuration is acquired. 

[0013] Thus, according to this plasma etching method, Si02/SiN4/Si02 cascade screen can be continuously ********** e d 
within one etching chamber [ one ] of an etching system. Therefore, as compared with the former, a throughput can be raised by 
about 3 times. 
[0014] 

[Effect of the Invention] As mentioned above, when **********ing a silicon nitride, the plasma etching method of this invention 
is **********j n g only by adding 02 gas to the etching gas (CHF3, CF4, and Ar) of a silicon oxide, so that clearly. Therefore, 
the etching conditions of a silicon oxide and a silicon nitride can be set as an abbreviation EQC, it can have by the same etching 
system (the same etching chamber), and the silicon oxide and silicon nitride by which the laminating was carried out can be 
**********ed continuously. Therefore, a throughput can be raised. 

[0015] Moreover, when **********ing the above-mentioned silicon nitride and setting up the flow rate (02/CHF3+CF4+Ar) to 
CHF3 and CF4 of the 02 above-mentioned gas, and Ar gas to 20% or more, an etching-rate ratio (SiN/Si02) can be set to about 
2. Therefore, the silicon oxide of a ground can prevent **********ing carelessly on the etching conditions of a silicon nitride. 



[Translation done.] 
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